grey infiltrates of the corneal limbus, and superficial extension of vessels onto the corneal limbus. In genitally transmitted C. trachomatis infections, subepithelial infiltrates have been reported as well. In classic endemic trachoma, limbal changes also include Iimbal follicles which resolve, leaving Herbert's peripheral pits, and an extensive vascular pannus.
To evaluate the Iimbal changes in trachoma, follow-up studies were done in 1986-1987 in a group of 213 children originally seen between 1969-1972. Pannus forma tion occurred at a much earlier age than conjunctival scar formation and was an excellent predictor of later severe conjunctival scarring. The evidence from this study suggests that the mechanisms for corneal pannus formation from the limbus are quite different from those for scarring of the conjunctiva.
Following the first isolation of Chlamydia tra chomatis in the 1950s, the intense interest in differentiating genitally transmitted C. tra chomatis eye infection and classic trachoma led to a careful but often conflicting series of clinical descriptions of these two chlamydial syndromes. 1, 2, 3 In order to delineate the natural history of limbal disease in endemic trachoma, we report here the relationship and sequence of limbal changes in a cohort of patients in Tunisia followed over 16 to 18 years.
The chlamydia are a unique group of small bacteria comprising a single order and a single family, and one genus, the Chlamydia, with two species: Chlamydia trachomatis and Chlamydia psittaci. 4 The C. trachomatis agents are for the most part human patho gens. The agents of trachoma (usually associ ated with serotypes A, B, Ba and C) and the genitally transmitted agents (serotypes D through K) constitute a sub-group of C. tra chomatis. This sub-group of agents infects the epithelium of mucosal surfaces, particularly the genital tract and eye. The trachoma-inclu sion conjunctivitis group of organisms are very widely distributed: Blinding trachoma affects 600 million people and genital chlamydial infections are highly endemic in all human populations. All members of the tra choma-inclusion conjunctivitis group of organisms are capable of infecting the con junctiva and of causing various degrees of cor neal involvement. acquired active trachoma by the age of two years. Over the three year period of the initial study there was no change in the prevalence of the disease.
By the early 1980s the prevalence of active trachoma declined in this village, where systematic antibiotic treatment was being carried out and where there was marked econ omic development.
For the follow-up study in 1986-1987, 300 persons were selected at random for follow-up examination from a computerised list of per sons who had been examined from 1969 to 1972. These individuals were between the ages of one and 28 years at the time of their initial examination. A total of 213 persons were identified and examined at follow-up. The ages at the follow-up examination ranged from 16 to 32 years.
Corneal Disease in Chlamydial Infections
The changes at the limbus in ocular chlamydial infections include:
-Limbal oedema and infiltration -Greyish limbal infiltrates -Superficial extension of vessels
In the genitally transmitted Chlamydia tra chomatis infections that involve the eye, sub epithelial infiltrates and chronic epithelial keratitis have been reported by many observers. 5.6,7 In classic endemic changes also include: trachoma the limbal -Limbal follicles, which destroy the con nective tissue in the scleral overhang, leav ing behind scarred depressions called Herbert's peripheral pits, a pathognomonic sign unique to trachoma. -The vascular extension in trachoma consists of a fibrovascular membrane beyond the limit of the scleral opacity. The extension of vessels usually is an even advance of neo vascularisation, usually twice as extensive at the upper limbus as compared to the lower. -Pannus ulcers are shallow defects of the epithelium and superficial stroma that form immediately in advance of the vessels. -Epithelial keratitis on the upper cornea is also described as a characteristic finding in trachoma.
Experimental Design
Between 1969 and 1972, our group carried out a longitudinal study of the epidemiology and natural history of trachoma in a sub-Saharan village in the south of Tunisia.8 All persons (about 2,000) in this village were examined for trachoma. In this village all children had The two signs upon which this report is based were recorded using the following scales recommended by WHO:9
The scoring for all signs was based on the recommendation of the World Health Organ isation.9 The scoring for the conjunctival scar ring and vascular pannus was as follows: Clinical observations were reported on a stan dard form. The examiners were never aware of previous clinical findings. The information from the forms was transferred for computer processing to either magn�ic tapes or discs. Data analysis was then carried out in San Francisco using standard statistical software packages. The records stored on magnetic media were verified using the original data collection sheet.
Results
The results of this survey (reported pre viously) from 1969-1972 indicated that trachoma was highly endemic in this village with all children having acquired signs of infection by the age of two years.s The active inflammatory disease appeared to have disap peared by the time most children were adoles cents. The age distribution of conjunctival scarring showed that only two of the 57 chil dren four years and under had any con junctival scarring, but conjunctival scarring in those five and older became progressively more marked with increasing age (Fig. 1) .
At the follow-up examinations in 1986 and 1987, conjunctival scarring was present in nearly the entire population examined (Fig. 2) . Severe scarring, however, involved 20 per cent of those four and under at the original examination, about 40 per cent of those who were originally five to 19 at the initial examination and about 70 per cent of those who had been 20 to 30 years old (Fig. 2) .
In contrast to conjunctival scarring, corneal vascularisation was present in 85 per cent of the 57 children under the age of four years (Fig. 3) . Even for those children examined during the first year of life, three out of six had evidence of corneal vascularisation already; vascularisation was progressively more severe with advancing age (Fig. 3) . It is apparent from a comparison of Figs. 1 and 3 that cor neal vascularisation occurred much more readily than detectable conjunctival scarring in these children with trachoma. For the initial examination in 1969-1972, the degree of corneal pannus and of con junctival scarring was compared directly (Fig. 4) . Most of the children with no con junctival scarring had some degree of corneal vascularisation. The corneal vascularisation became increasingly more extensive as the degree of scarring increased. That for those with a conjunctival scarring of three all had more than one millimetre of vascularisation and 40 per cent more than two millimetre vascularisation.
It appears then that conjunctival scarring is slower to appear than corneal vascularisation and that the neovascularisation of the cornea ...
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is a more sensitive index of conjunctival inflammation in inflammatory trachoma.
Conversely, the length of the neo vascularisation is a moqerately sensitive means to identify individuals at risk of developing more severe scarring in the future (Fig. 5 ). While only 10 per cent of those chil dren who initially presented without pannus went on to develop severe conjunctival scar ring, almost 70 per cent of those with more than two millimetre of vessel extension devel oped severe conjunctival scarring with lid deformity.
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Discussion
Eye infections with both chlamydial infection and bacterial pathogens are highly prevalent in this community.S.lO. 1 I Moreover, corneal infiltrates at the limbus, which are the precur sors of vascular pannus, are clearly associated
CONJUNCllV.Al SC/lRRING 1969-1972 with both chlamydial infection and with bacte rial pathogens, particularly Haemophilus spe cies, when chlamydial infection could not be confirmed.12 Thus pannus formation is due not only to chlamydial infection, but probably also accelerated or enhanced by the associ ated bacterial conjunctivitis. It is probable that the corneal infiltrates in trachoma are associated with the release of angiogenic factors which induce the superficial corneal vascularisation. The mechanism for conjunctival scar for mation, however, appears to be quite diff erent. The appearance of Herbert's pits is caused primarily by dissolution of connective tissue in the scleral overhang of the limbus. The depressed pits thus left at the limbus may partially fill in with epithelium and there is some degree of new collagen formation (scars) in their base.
By analogy, then, it is quite likely that the follicles in the other parts of the conjunctiva are also capable of dissolving the local con nective tissue of the conjunctiva. It has long been stated in trachoma that the conjunctival scarring occurs from the 'necrosis' of follicles and, indeed, small star-shaped scars do appear at the site of large follicles. It is prob able, however, that there arc other mecha nisms of conjunctival scar formation which are often quite extensive and qUite deep. The relatively late appearance of scars compared to pannus would indeed suggest that this mechanism is entirely different from that of pannus formation or even the mechanism of Herbert's pits. While the extent of scarring in these studies was judged by slitlamp examin ation, the extent of pannus is nevertheless a useful predictor of those children who will go on to develop marked conjunctival scarring. Because such children should receive inten sive systemic antibiotic treatment, this sign is a useful way to identify children at high risk of developing potentially blinding complications of the disease.
